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WR LQFUHDVH WKHQXPEHURIVPDOO VFDOHRUDUWLILFLDOFDYLWLHVRQD VXUIDFH5HFHQWO\SXEOLVKHG OLWHUDWXUHV IRXQGSRRO
ERLOLQJDXJPHQWDWLRQRQQDQRVWUXFWXUHGVXUIDFHVVXFKDVQDQRIOXLGVQDQRSRURXVFDUERQQDQRWXEHVQDQRVWUXFWXUHV
DQGQDQRZLUHVDUHVXPPDUL]HGEHORZ








 . 7KH QXFOHDWH ERLOLQJ KHDW WUDQVIHU FRHIILFLHQWV RI QDQRSRURXV FRDWLQJ VXUIDFH ZHUH KLJKHU WKDQ WKRVH RI
QDQRFRDWLQJVXUIDFHE\DERXWZKHQWKHKHDWIOX[LVORZHUWKDQWKHYDOXHN:P:XHWDO>@FDUULHGRXW
H[SHULPHQW RQ SRRO ERLOLQJ RQ ȝPWKLFN WLWDQLXP R[LGH 7L2 DQG VLOLFRQ R[LGH 6L2 QDQR SDUWLFOHFRDWHG
VXUIDFHV LPPHUVHG LQZDWHUDQG)&7KHUHVXOW IRXQGWKDW WLWDQLXPR[LGHVXUIDFHSURYLGHVKLJKHUKHDW WUDQVIHU
FRHIILFLHQW DQG &+) YDOXHV 9HPXUL DQG .LP >@ H[SHULPHQWDOO\ LQYHVWLJDWHG WKH SRRO ERLOLQJ KHDW WUDQVIHU RQ
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LPSURYHG WR WKH VDPH GHJUHH LQ DOO FDVHV RYHU D SODLQ VLOLFRQ VXUIDFH 7KH ERLOLQJ KHDW WUDQVIHU FRHIILFLHQW ZDV
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IOX[XVLQJ VXUIDFHVZLWKPLFURQDQRVWUXFWXUHV GHSRVLWLRQ VLPLODU WR QDQRSDUWLFOHV GHSRVLWLRQ7KH\DWWULEXWHG WKH




KHDW WUDQVIHUXVLQJPLFURDQGQDQRVWUXFWXUHGKRUL]RQWDO LQWHUIDFHV7KHUHVXOWVZHUHLQGLFDWLQJWKDW WKHXVHRI WKH
&17HQDEOHGSXUHO\QDQRVWUXFWXUHGLQWHUIDFHVDSSHDUWRLPSURYHERLOLQJKHDWWUDQVIHURQO\DWYHU\ORZVXSHUKHDWV
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GHYHORSHG VLOLFDQDQRVWUXFWXUHG7KH UHVXOW IRXQG WKDW WKHKHDW WUDQVIHUSHUIRUPDQFH LQFUHDVHGZLWKDGHFUHDVH LQ
ZHWWDELOLW\RIWKHVXUIDFHXVLQJYDULRXVQDQRVWUXFWXUHVXUIDFHVRIGLIIHUHQWFRQWDFWDQJOHV.ZDUNHWDO>@VWXGLHG
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$O2VXUIDFHVLQSXUH
ZDWHU )RU WKH ZDWHUEDVHG QDQRIOXLGV WKH PHDVXUHG FRQWDFW DQJOHV ZHUH REVHUYHG WR GHFUHDVH ZLWK LQFUHDVH
LQFUHDVLQJ WKH QDQRFRDWLQJ WKLFNQHVV DQG WKHQ VWDELOL]HV DW R  3KDQ HW DO >@ H[SORUHG WKHPHFKDQLVP RI
VXUIDFHFRDWLQJGXULQJQXFOHDWHERLOLQJLQQDQRIOXLGV7KHUHVXOWIRXQGWKDWRI+7&GHWHULRUDWLRQZDVREVHUYHG
ZLWK7L2FRDWHG VXUIDFHV LQ SRRO ERLOLQJ /DWHU 3KDQ HW DO >@ VWXGLHG WKH LQIOXHQFH RI VXUIDFHZHWWDELOLW\ RQ

















6L2[  DQG  QP QDQRVFDOH FRDWHG WKLQ ILOP DSSOLHG WR FRSSHU VXUIDFH E\ HEHDP HYDSRUDWRU V\VWHP DW




2.1. Preparation of SiOx coating surfaces 
)RXUW\SHVRIWHVWHGVXUIDFHVRIFRSSHUPDWHULDOZHUHSUHSDUHGXQWUHDWHGSROLVKHGDQG6L2[WKLQILOP7)FRDWHG
$QHEHDPHYDSRUDWLRQV\VWHP)++9,QGLDZDVXVHGWRGHSRVLW6L2[7)RQFRSSHUVXUIDFHV7KHKLJKO\SXUH
6L2[ 07, 86$ LQVLGH WKH FKDPEHU RI HEHDP HYDSRUDWRU ZDV XVHG WR GHSRVLW RQ P GLDPHWHU
FRSSHUVXEVWUDWHWKLFNQHVVRIPDQGOHQJWKRIPDWDEDVHSUHVVXUHRIîPEDU%RWKWKHJURZWK











2.2. Measurement of contact angle and calculation of surface free energy of SiOx coating surface 

7KH FRQWDFW DQJOHV RI XQWUHDWHG SROLVKHG DQG FRDWHG VXUIDFHV ZLWK GLIIHUHQW OD\HU WKLFNQHVVHV RI 6L2[ ZHUH


















2.3 Surface roughness measurement 
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SRZHU LQSXWDQG WKHKHDW WUDQVIHUFRHIILFLHQWZHUHVLPSO\FDOFXODWHGDFFRUGLQJ WRRQHGLPHQVLRQDO)RXULHU ODZRI
KHDWFRQGXFWLRQDVEHORZ        
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3.2 Uncertainty analysis 
7KHXQFHUWDLQWLHVIRUWKLVVWXG\ZHUHHVWLPDWHGXVLQJ6FKXOW]DQG&ROHPHWKRG>@%\FRQVLGHULQJWKHHUURUV
GXHWRYROWDJHVXUIDFHDUHDRIWKHKHDWHUDQGWKHDSSOLHGFXUUHQWWKHQXFOHDWHSRROERLOLQJKHDWIOX[XQFHUWDLQW\ZDV
HVWLPDWHG WR EH OHVV WKDQ7KH WHPSHUDWXUHPHDVXUHPHQWVZHUH HVWLPDWHG WR KDYH OHVV WKDQ & HUURU




7KHKHDW WUDQVIHUFKDUDFWHULVWLFVRIKRUL]RQWDOFRSSHU 3ODLQ7UHDWHG7LWDQLXPGLR[LGH WKLQ ILOPQDQRFRDWHG
VXUIDFHVZHUHH[SHULPHQWDOO\LQYHVWLJDWHGDWDWPRVSKHULFSUHVVXUHZLWKLQWKHQXFOHDWHSRROERLOLQJUHJLPHRIZDWHU
&X FRPELQDWLRQ7KH H[SHULPHQWZDV ILUVW FDUULHG RXW DW GLIIHUHQW KHDW LQSXWV YDU\LQJ IURP: WR:ZLWK
VHYHQ VWHSV LQ DWPRVSKHULF SUHVVXUH 7KH ZDOO VXSHUKHDW DQG KHDW WUDQVIHU FRHIILFLHQW ZHUH FDOFXODWHG DQG WKH
FRUUHVSRQGLQJSORWVIRUH[SHULPHQWDOGDWDZHUHGLVFXVVHGLQWKHIROORZLQJVHFWLRQV
4.1. Variation of heat flux and heat transfer coefficient with wall superheat 
)LJXUH FRQWDLQV WKH JUDSKGUDZQ IRU D KHDW WUDQVIHU FRHIILFLHQWVYHUVXV WKHZDOO VXSHUKHDW οZ IRU IRXU
W\SHVRIVXUIDFHDQGEKHDWIOX[HVYHUVXVWKHZDOOVXSHUKHDWοZIRUIRXUW\SHVRIVXUIDFH7KHGDWDSRLQWVZHUH
OLHV LQ WKHQXFOHDWHSRROERLOLQJ UHJLRQDV WKH 7 IDOOV LQ WKH UDQJHRI2& WR2&7RDFKLHYHDSDUWLFXODUZDOO
VXSHUKHDW WKH6L2[7) QDQR OD\HU WKLFNQHVVQPQHHGVKLJKKHDWKHDW IOX[HV7KHERLOLQJ FXUYH LV VKLIWLQJ
WRZDUGVWKHRUGLQDWHD[LVZLWKWKHUHVSHFWLYHVXUIDFHVRI3ODLQ7UHDWHG7)QPDQG7)QP7KH7)















4.2. Comparison of heat flux of present experimental data with other published data  
7KH SRRO ERLOLQJ FXUYHVZHUH GUDZQ IRU H[SHULPHQWDO GDWD RI DOO WKH WHVWHG VXUIDFHV DV ZHOO DV VRPH UHODWHG
OLWHUDWXUH GDWD RI SODLQVPRRWK FRSSHU VXUIDFH ZDV SUHVHQWHG IRU FRPSDULVRQ ,Q FDVH RI SODLQ &X VXUIDFH WKH
































































4.3. Comparison of heat transfer coefficient of present experimental data with other published data. 
,QILJE7KHSUHVHQWH[SHULPHQWDOGDWDZDVDSSHDUHGWREHFORVHUWRWKHOLWHUDWXUHGDWDZKLOHPRYLQJWRZDUGV
WKHRULJLQ:LWKWKHLQFUHDVHGYDOXHVRIKHDWIOX[WKHKHDWWUDQVIHUFRHIILFLHQWDSSHDUHGWREHLQFUHDVHGIRUDOOQDQR
FRDWHG VXUIDFHV WKDQ WKH SODLQVPRRWK&X VXUIDFH DQG LWVPDJQLWXGH RI LQFUHPHQW GHSHQGV RQ WKHLU H[SHULPHQWDO





4.4 Variation of heat transfer coefficient (h) and heat flux (q) with respect to coating thickness (ߜ) as a function of 
wall superheat ( T)
,Q )LJ ([SHULPHQWDO GDWD ZDV SORWWHG IRU KHDW WUDQVIHU FRHIILFLHQW h YHUVHV FRDWLQJ WKLFNQHVV DW ZDOO
VXSHUKHDW RI   DQG7KHKHDW WUDQVIHU FRHIILFLHQW hZDVREVHUYHG WREH LQFUHDVHGZLWK LQFUHDVHG FRDWLQJ
WKLFNQHVVRQ IODW&RSSHU &X VXUIDFH DV VKRZQ LQ ILJ D+HUH WKH FRDWLQJ WKLFNQHVV QPDQGQPZHUH
UHIHUV WRSODLQ DQG WUHDWHGKRUL]RQWDOKHDWLQJ &X VXUIDFHV7KH6LOLFRQ2[LGH 6L2[QDQRFRDWHG VXUIDFHVZHUH
GLUHFWO\UHSUHVHQWHGE\DQGUHVSHFWLYHO\7KH+7&ZDVREVHUYHGWREHLQFUHDVHGZLWKWKHLQFUHPHQWRIZDOO
VXSHUKHDW 7IRUDOOWKHWHVWHGVSHFLPHQVLQWKHQXFOHDWHSRROERLOLQJUHJLPH)RUDVSHFLILHGZDOOVXSHUKHDWWKH



































































































DQG LW OHDGV WR HQKDQFH WKH ERLOLQJ KHDW WUDQVIHU FRHIILFLHQW WKDQ WKH XQWUHDWHG DQG WUHDWHG VXUIDFH 7KLV























>@ +6$KQ+- -R 6+.DQJ0+.LP (IIHFW RI OLTXLG VSUHDGLQJ GXH WR QDQRPLFURVWUXFWXUHV RQ WKH FULWLFDO KHDW IOX[ GXULQJ SRRO
ERLOLQJ$SSO3K\V/HWW±








>@ .ZDUN600RUHQR*.XPDU50RRQ+ DQG<RX60³1DQRFRDWLQJFKDUDFWHUL]DWLRQ LQSRROERLOLQJKHDW WUDQVIHURISXUH
ZDWHU´,QW-+HDWDQG0DVV7UDQVIHUSS±











































































>@ 3KDQ+7&DQH\10DUW\ 3&RODVVRQ 6 DQG*DYLOOHW - ³6XUIDFHZHWWDELOLW\ FRQWURO E\ QDQRFRDWLQJ7KH HIIHFWV RQ SRRO
ERLOLQJKHDWWUDQVIHUDQGQXFOHDWLRQPHFKDQLVP´,QWHUQDWLRQDO-RXUQDORI+HDWDQG0DVV7UDQVIHUSS±




>@ 6WXW] %0RUFHOL &+6 6LOYD 0)&LRXODFKWMLDQ6 DQG %RQMRXU -  ³,QIOXHQFH RI QDQRSDUWLFOH VXUIDFH FRDWLQJ RQ SRRO
ERLOLQJ´([S7KHUPD)OXLGVFLHQFHSS
>@ 6FKXOW]55DQG&ROH5³8QFHUWDLQW\DQDO\VLVRIERLOLQJQXFOHDWLRQ´$,&K(V\PSRVLXP6HULHVSS
>@ 'DV6DQG%KDXPLN6³$&RUUHODWLRQIRUWKH3UHGLFWLRQRI+HDW)OX[IRU1XFOHDWH3RRO%RLOLQJ+HDW7UDQVIHURI1DQRIOXLG´$UDE
-6FL(QJSS

